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Description 

Background of the invention 
1 Field of the invention 

This invention relates to novel three-layered 
pharmaceutical film preparations and processes 
for the production thereof. More specifica ly, this 
invention relates to the three-layered 
pharmaceutical film preparations which comprise 
one drug-storing middle layer composed of water 
soluble polymers and therapeutically active 
ingredients (prostaglandin analogues), and a 
release-controlling layer on each side of the sa d 
middle layer, composed of water soluble 
polymers, characterized by that the prostaglandin 
analogues contained therein exhibit the desired 

ESSrtng re,ease pattem ' fUrthef ijj 
satisfying the purpose that drug preparations 

which have very high biological availability and 

are effective and safe should be supplied, as well 

as the novel processes for production thereot. 

2. Description of the prior art 

Various techniques for releasing drug for an 
extended period of time have heretofore been 
reported in the literature. For instance, there are 
known coating methods to maintain releaser for 
an extended period of time, as found mainly in 
oral tablets, intravaginal devices, drug release 
devices utilizing the osmotic pressure and 
dispensers utilizing semipermeable membranes 
or porous membranes. In more recent years, 
there have also been reported the development of 
polymers for achieving long-lasting release 
intended for topical applications, long-lasting 
films and containers for releasing the drug 
quantitatively by release from one side; in any 
case, however, they have disadvantages that high 
levels of techniques and equipment are required 
and that the form of that device (preparation) is 
retained even in the body (administration site) so 
that the patient can feel it. Further, they also have 
such disadvantages that the expected drug 
efficacy is difficult to obtain because the stability 
of the active ingredient is adversely affected and 
the biological availability is low. To eliminate 
these disadvantages, there are film preparations 
and preparations like cellulose fiber to obtain 
long-lasting release by using cellulose ether 
soluble in body fluid (see Japanese Patent I Kokai 
No 49-133519, Derwent No. 47633V). Although 
the form of the said preparations is not retained in 
the administration site, they have disadvantages 
that high levels of techniques and equipment, ana 
further high temperature in the production 
process are required, and, therefore, it is 
considered that the stability of the active 
ingredient is adversely affected by high tempera- 
ture in case of the production of the preparation 
containing prostaglandin analogues. ; 

In more recent years, we have proposed multi- 
layered pharmaceutical film preparations which 
comprise water soluble polymer bases and water 
insoluble polymer bases, for the purpose of 
maintaining the release of a drug for an extended 



period of time (see Japanese Patent Kokai No. 
57-70816, Derwent No. 35619E). However, though 
these pharmaceutical .film preparations are 
improved, they still have disadvantages that the 
s biological availability is not sufficient, the lasting 
time of release is short, and the release tends to 
be "sigmoid release" (S-shaped release). 
Therefore, it can not be said that they are 
satisfactory film preparations. 
w On the other hand, there are known several 
methods for the production of a film using 
hydroxypropyl cellulose (abbreviated HPC 
hereafter). That is to say, as processes for the 
production of the films using HPC, there are 
is known a process dissolving HPC in a suitable 
organic solvent and then evaporating the solvent, 
and a process dissolving HPC in water and then 
evaporating water (see Japanese PatentKokoku 
No 56-36173, Derwent No. 43052W). The said 
20 processes are very useful when the HPC used has 
a relatively small molecular weight, e.g. 30,000— 
150,000 and low viscosity. However, there is a 
possibility of various problems when the J1PC 
used has the molecular weight of 250,000- 
25 400,000 and high viscosity. 

For example, practically speaking, the upper 
limit of the solubility of HPC having *e molecular 
weight of 250,000—400,000 (abbreviated HPC-H 
hereafter) in water or methanol is 4% and, 
30 therefore, a HPC-H solution having a thickness of 
1 mm becomes an HPC-H film having a thickness 
of only about 0.04 mm after evaporation. 
Accordingly, it is necessary to use an HPC-H 
solution having a thickness of about 7.5 mm in 
as order to obtain a HPC-H film having a thickness of 
0 3 mm which is the preferred thickness for the 
release-controlling layers in the pharmaceutical 
film preparation of the present invention. 
However, the increase in the volume of solvent 
40 used causes various problems, so that a film 
having uniform thickness can not be obtained, it 
takes a lot of time to dry the film, the film is 
difficult to dry completely, and further, that the 
environment in or out of the laboratory is 
45 polluted. Particularly, the difficulty in removing 
bubbles owing to the high viscosity becomes a 
large obstacle to the mass production. 

Summary of the invention 

so Accordingly, an object of the present invention 
is to provide new three-layered pharmaceutical 
film preparations which have eliminated the 
disadvantages of the conventional techniques, 
that is, which may release the drug at the desired 

55 concentration lastingly for an extended period of 
time, with great high biological availability, and 
ran make this release "zero-order release 
(straight-line release), and further have improved 
the stability of the prostaglandin analogues 

so contained therein, and in which the form of the 
preparation is not retained at the administered 
site (in the vagina) after administration. 
Furthermore, another main object of the pre- 
■ sent invention is to provide processes for the 
65 production of the pharmaceutical film prepara- 
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tions of the present invention, in particular new 
nmcesses for the production of release-con- 
Sg tavers in the said film preparations using 
hpc H That is to say, the present invention also 
Sesnew processes for the production of the 
SSdSSIT haJmg a suitable thickness by using a 
small amount of solvent. 

Rripf description of the drawing 

The d aSg is a graph showing the percent 
dJsoludon of the prostaglandin analogues .n 
various preparations. 

retailed description of the invention 

^ne present invention provides three-layered 
pharL'ceutica. film preparations which compnse 
one drug-storing middle layer conta.mn . he a- 
oeuticallv active ingredients, and a release 
rnnt oil no layer on each side of the said m.dd e 

Z£)£ site of 5-15 em' in surface ares end 
0 6-1 5 mm in thickness being desired, 
"■^e during middle layer, in *. ptaj 
maceedce, fflm MJ-J-y,* 
invention, are composed ot one 
polyvinylpyrrolidones (abbreviated ,TnrnIUr 
oftLri (b) HPCs (c) plasticizers and (d) organic 
Ss and contain 'required amounts of the 

^ot^aSdNvP are commercially 
available, according to its molecular weights. For 
example Kollidon-17 (molecular weight ca. 

500), Kollidon-30 (molecular weight; ca. 
In 000 and Kollidon-90 (molecular weight; ca. 

RASF AG.) etc. are on the market, any 
ferred Kollidon-90 is most preferred. 

Treoistered Trade Marks and prepared by Nippon 
Soda K S a e on the market. Any standardized 
S mentioned above or a combination of two or 
J « "IhTm mav be used as the drug-storing 
mWdl ayer and HPC^H is preferred. The amount 
of HTC to be added is preferably such that it is 
fdded o the drug-storing middle layer in a 
proportion of 5-30% by weight, more preferably 

^edasticizers used in the drug-storing middle 
la yer? Sde biologically inactive, conventional 
niast cizers for example, propylene glyco . 
S S o polyethylene glycol and lauryl alcohol, 
tr a combination of two or more of them, 



preferably polyethylene glycol or lauryl alcohol. 
S nc ^ plasticizers make the films more flexible 
ohvsical difficulty in the administration site may 
bSented. The amount of the plast.c.zer is 

middle layer in a Pjjiwg" ° f £^2fltt 
weight, more preferably 25-35% by weight. 

The prostaglandin analogues in the drug 
storing middle layer include prostaglandin r 
,o compounds and prostaglandin E compounds 
having uterine contractile activity, and preferably 
are prostaglandin F and prostaglandin E 
analogues showing induction of menstruation 
abortion or induction of labour *y ywjwl 
,5 administration, and more P?*™^ 18 ^ 
dimethyl - trans - I* - PQE, methyl ester 
(abbreviated ONO-802 hereafter). 

The organic acid used in the dmg-stonng 
middle layer may contribute to the stability _of the 
20 prostaglandin analogues, and citnc acid and 
. tartaric acid are effective, and therefore preferred 
The amount of the organic acid .s preferaWY £uch 
that it is added to the drug-storing middle law in 
a proportion of 0.05-0.3% by weight. 

Generally, PVP has poor plasticity, and is sohd 
and brittle, but the addition of HPC and 
plasticizers in a suitable proportion gives it proper 

flexibility, and eases plasticity Uv order to 
improve plasticity, for example, the addition pf a 
30 suitable amount of HPC-H and 

glycol or lauryl alcohol as a plasticizer to Koll.don- 
iSTs preferred. The total amount of HPC and the 
plasticizer to be added may be less than 50 h by 
weight in the drug-storing middle layer. 
3S The drug-storing middle layer may be obtained 
bv dissolving one or more PVPs, HPCs ana 
plasticizers in an organic solvent such as a lower 
alkanol, e.g. methanol or ethanol, or mixture of a 
lower alkanol and acetone, and, when a trans 
4 o parent solution is formed, adding a Prostaglandin 
solution containing an organic acid d.ssolvec in 
such an organic solvent as above ment.oned.j and 
after a homogeneous solution is formed, 
deaerating it sufficiently, and further frying hj r a 
45 conventional method to remove the organ.c 

SO rj V n n the other hand, the release-controlling 
layers in the three-layered pharmaceutical film 
preparations of the present invention are 

so composed of one or more (a) HPCs and (b) 

60 pXKrs. While the release-controlling layers 
most often do not contain any active mgred.ents, 
it is possible to incorporate a minor amount of the 
prostaglandin analogue in them where it s 

55 necessary to release the prostaglandin analogue 
at an earlier stage after administration. 

The HPC used in the release-controlling layers 
includes various standardized HPCs mentioned 
above, alone or a combination of two or more of 

• 50 them, and HPC-H is most preferred in o der to 
obtain moderate release rate and long term 

re The e plasticizers used in the release-controlling 
layers include various plasticizers mentioned 
65 above, alone or the combination of two or more 



0 086 093 



6 



of them, preferably propylene glycol or g ycerol. 
The amount of the plasticizer is preferably such 
that it is added to the release-controlling layer at a 
proportion of 5-15% by weight. 

When various standardized HPC other than 
HPC-H is used as a base of the release-controlling 
layer, the release-controlling layer may be 
obtained by dissolving one or more HPCs and 
plasticizers in a proper organic solvent such as a 
lower alkanol, e.g. methanol or ethanol, or a 
mixture of a lower alkanol and acetone, and, it 
desired, adding a prostaglandin solution contain- 
ing an organic acid dissolved in such an organic 
solvent as above mentioned and, when a homo- 
qeneous solution is formed, deaerating it suffi- 
ciently, and further drying by a conventional 
method to remove the organic solvent. 

It is previously pointed out that, if the release- 
eontrolling layer composed of HPCH is produced 
bv the same procedure as mentioned for that 
composed of HPC other than HPC-H, various 
problems should occur. The present invention, 
furthermore, provides a new process , for the 
production of the release-controlling layer com- 
posed of HPC-H having a suitable thickness by 
using a small amount of solvent. We have found 
that the release-controlling layer composed of 
HPC-H may be obtained most advantageously by 
utilizing the property that HPC-H can dissolve in 
water at a temperature below 40°C, but does not 
dissolve in it at a temperature more than 45 C. 
That is to say, the release-controlling layer 
composed of HPC-H may be obtained by adding 
one or more plasticizers, and HPC-H in hot water, 
preferably water warmed at 75-80°C, suspend- 
ing the mixture so as to homogeneously disperse, 
and if desired, adding a prostaglandin solution 
containing an organic acid dissolvedJn a small 
amount of an organic solvent such as a lower 
alkanol, e.g. methanol or ethanol, or a mixture of 
a lower alkanol and acetone, and spreading out 
the obtained suspension as a layer having a 
uniform thickness, and lowering its temperature 
below 45°C to obtain a homogeneous solution 
layer owing to the swell of HPC-H, and raising its 
temperature to 60— 70°C again to dry and remove 
water. By this method, the release-controlling 
layers which have no bubbles therein, and have 
flexibility and the desired thickness, may be easily 

obtained. , 

The three-layered pharmaceutical film prepara- 
tions of the present invention may be obtained by 
mounting two release-controlling layers and one 
drug-storing middle layer obtained by the above 
methods, putting the drug-storing middle layer 
between two release-controlling layers, by a dry 
laminating method, e.g. by heating, or by a wet 
laminating method, e.g. by using a suitable 
organic solvent such as methanol or ethanol, or 
using a solution of HPC in a suitable organic 
solvent such as methanol or ethanol. 

The three-layered pharmaceutical film prepara- 
tions of the present invention are suitable for the 
administration to the mucosal tissue in the body 



cavity, particularly for intravaginal administra- 

t,0 When the three-layered pharmaceutical film 
preparations of the present invention are 
s administered to the mucosal tissue in the body 
cavity they are swollen with the body liquid and 
expanded about ten times. Then the body liquid 
permeates into the drug-storing middle layer 
without decomposing the release-controlling 
to layers and dissolves gradually the drug-storing 
middle layer, and the drug containing therein is 
leached out to show "zero-order release . 
Thereafter the release-controlling layers are 
dissolved gradually by the body liquid. Therefore, 
is an ideal release pattern lasting for an extended 
period of time and high biological availability may 
be obtained. 

In the three-layered pharmaceutical film 
preparations of the present invention, the release 
20 rate of the drug and the lasting time of the release 
suitable for the expected drug efficacy may be 
optionally established, (0 by changing the kind of 
HPC constituting the reiease-controlling layers or 
changing the constitutional ratio of HPC in i the 
25 case where two or more HPCs are used, (ii) by 
changing the surface area and/or thickness of the 
release-controlling layers, (Hi) by changing the 
kind of PVP and/or HPC constituting the drug- 
storing middle layer, or changing the consti- 
30 tutional ratio of them in the case where two or 
more of PVPs or HPCs are used, (iv) by changing 
the surface area and/or thickness of the drug- 
storing middle layer, (v) by changing the amount 
of the drug included in the drug-storing middle 
35 layer, and/or (vi) by incorporating the drug in the 
release-controlling layers. 

The features of the three-layered 
pharmaceutical film preparations obtained 
according to the present invention are as follows: 
40 (1) Since the drug is released passing through 
the release-controlling layer having little change 
of the surface area after swelling, the release is 
nearly a form of zero-order release and is an 
almost ideal release pattern. 
45 (2) Since the biological availability is very high 
and hence a dosage level of the drug may be low, 
high effectiveness may be exhibited without the 
possibility of overdose. 

(3) Since a constant release pattern of the drug 
50 is obtained regardless of the individuals, safer 

preparations may be obtained. 

(4) Since the film preparations of the present 
invention apply to the administration to the body 
cavity and hence they are gradually dissolved by 

55 the body liquid after releasing the desired drug, 
the shape of the preparations does not remain 
and, therefore, there is unnecessary to remove it 
after use. . 

(5) During the film formation step, by addition 
so of PVP, HPC, plasticizers and organic acids, 

unstable prostaglandin analogues are hardly 
decomposed and, therefore, the stability can be 
retained for an extended period of time. 

(6) The release-controlling layers which have no 
55 bubbles therein, and have the uniform and 
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example. 

Preparation of a release-controlling layer 
1 U o of D?oovlene glycol were added to 240 ml 
of disti?ed P water The solution was fully warmed 
of aistmea wow thereto were added 

on water bath at 80 C, ana mere 

to obtain a susp . was quick | y poured into 
persed. The ^nj™" f was previously 
and m S «d a?80"c Af^er iLering its temperature 
TZ Jc the homogeneous layer is changed 

^Lt 60-70' > Wm thus prepared was cut 
thickness. 

(b) Preparation of a drug-storing layer 
iiaa i a of Kollidon-90, 20 g of HPC-H, 20 fl ot 

Tof pieCne glycol 600 (registered Trad 

«f oitric acid in 100 ml of methanol and, 
LreaSe the solution was stirred fully and 
aMowed to stand for effecting The 
Son thus obtained was poured ,rjo a wy 

v.i«h «/a<! orevious y warmed at 40 u wun 
Ila Mention for bubbles not to enter thereto, 

being about 6.2 cm 2 in area and about 0.2 mm 
thickness. 

(C ) Production of a three-layered film iwjjg; 

Two sheets of the film of the release-controlling 
JrooSned in the above (a) were 

preparation being about 0.7 mm in thickness. 



fa)Treparation of a release-controU ng layer 

About 1,000 sheets of the film of the 
J^coo rolling layer, being about 0.3mm m 
« th rkness and about 6.2 cm 2 in area were obtained 
Sarly as Example 1 (a) by using 22.5 g of 
n ivcerol instead of propylene glycol employed in 
tEEL TK «nd 380 ml of distilled water, and 
202.5 g of HPC-H. 

W (b) Preparation of a drug-storing middle layer 
About !oOO sheets of the film of the drug- 
stoS mWdle layer, being about 0.3 mm m 
thickness and about 6.2 cm 2 in area were obtained 
, 5 1 Sady as n Examp.e 1 (b) by using £ » g^auryl 
alcohol instead of polyethylene glycol 2000 ana 
nnShvlene glycol 600 which were employed in 

of citric acid which was employed in Example i 
20 (b). and further using 2 Irters of methane . 117.9 g 
of Kollidon-90, 20 g of HPC-H ana i.o g " 
ONO-802. 

(C ) Production of a three-layered film Preparation 
Two sheets of the film of the release-cont oil ng 
dZ obtained in the above (a) were laminated 

sheet of the film of the drug-storing middle layer 
Sained in the above (b), placed therebetween to 
obtain a three-layered film preparation being 
about 0.9 mm in thickness. 



25 



30 



35 



40 



of HPC-H. 



(b) Production of a three-layered film Preparation 
Tw^heetsofthefilmoftherelease^ontrollng 

obta ned in Example 1 (b). Placed therebetween 
Tobtain a three-layered film preparatton being 
about 0.9 mm in thickness. 

so 

^Zr^X^io^m preparations: 

(prepared similarly as the descr.pt.on of Example 
1 of the specification of Japanese .Patent Koka. 

, rj iq nerwent No. 371 66D, using 199-5 
so No. 56-346 9, Derwent ^ ^ mg rf 

S 9 ric°acidTabb 0 ^ HPC film hereafter); jndj 
m. Viti lavered film preparation employing a water 
iMMrooTvmer and a water insoluble polymer 
6S ^pte P d°Efa r r. a y n as the description of example 
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1 of the specification of Japanese Jtent Kote, 
No. 57-70816, Dement No 35£9E, usmg J ^ 
vinyl acetate jj-jMg of f ^ pairing drug 

drug-storing middle layer, i » e 
hereafter), for the ^ rate of hea g 

,ong-lasting pnjgj- f^g to the modified 
tion test was inducted acco r « a gre 

USP ^ tTeafteS Tne results of the experi- 
SfiSSS Table land Fig. 1. 

Modified US ? JgJfjJ 1 * placed in a flask 



70 



;5 



was added in the flasfc To tne a ^ 

withdrawn was added exactly^ nw 

standard solution ^ ? ^ IfSonwas 

sample solution. 



TABLE 1 

Percent dissoluti on (%) in various preparation ^ 




-HP film-(3) (Invention) 



Claims for the Designated States: BE. CH, DE. FR. 
GB. IT, LI. LU, NL. SE 

1 A three-layered pharmaceutical film prepara- 

,aVSr °.H ofonf or mOT W hydroxypropyl 
^.Ainreeioy r wherein the 

°"f 'A»r«4avenKl pharmaceutical film prepay 
*£' A^iySed pharmaceutical film prepara- 
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50 



55 



60 



65 



«?J^SlS2t* prepara- 
tion acSng'to claim 2 or 3. wherein the orgamc 
f A^!^%hS2A film prepara- 
tion according to claim 2 or 3, wherein the 
p^noin'anelogue is a P>£«£*< f 

tion according 7 to claim 2, wherem 

storing middle layer is composed of WjPj'JJ"^ 

SiwnssBra'S 
32£sr. srSa? 

drua-storing middle layer is composed of a 
oolvVSypyrrolidone having the molecuta 
weSt of 300,000-400,000, (b) hydroxypropy 
^ulose having the molecular weight of 

• SSTJm (c) ^' ^ h0l dim " e hy dl - 

tartaric acid, containing 16,16 - d.metnyi 
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. . a* - PGE, methyl ester, and the 
• trans - A „ , aver is composed of (a) 

»Y * SSStoi mernod and 
and nj*»r diving "V» d(u9 . st0 ri„ g layer 

T . s T h . diio ^ »■» » ™ te polvvlnyl ; 

obtained by d'eeorang ^ and 

pvrrolidnnn. ^'"^'^ent. and adding a 

P ' a8 Snd!S SiZ SrSU en organic acid 
prostaglandin soiuuo . d deaerat ing it, 

dissolved in an organic solvent ana 

an ?, fU f pSXJ three-layered 

12 * ^fL creDarations which is charac- 
pharmaceutical film P^P ar a a minat ing method, two 
terized by b * ^ controlling layer 
sheets of a film of ^a re e jcjzers and 

obtained by adding one or mo P mo|ecular 
hydroxypjopy g ot water , and 

weight of 2 f0' 0 °^ / hom0 g e neouslY, and 

"adofn ^Tpmstagiandin 9 solution con- 
optionally adding p sQ|ved , n gn 

taming an organic ac. obtained 
solvent, ^d s pre a d.ng o unjform 
suspension as a lay* navi g ature 
thickness and then '° wer ^ neous soluti on 
below 45X t° o bt | n a 9 heating( gnq 

'^Vheet of i S J o" a drug-storing layer 
pyrrolidones, hydroxypr opy g a 

Claims for the Designated State: AT 



1 A device for administering a prostaglandin 
ana.o A gutwhich is a three.aye^ 
prising one drug-stonng ™J*^5£S, W 

° r Ce and a release-controlling layer on each 

^l»nSSS 9 oi; n o.con,airrin 9 pros,a- 

glandin analogue. wherein the 

2. A device accord ng to claim i. 
release-controlling layer does 
prostaglandin analogues. w ^ 

device according to ciaim ., «<» .. 
re ?eate comrolling layer contains prostaglandin 

an 4 a ' Adevice according to claim 2 or 3, wherein 



o 

the molecular weight of polyvinylpyrrolidone is 

q a device according to ciaim .l \ji+>, F 

"STdeviS acioS «o Cairn 2. ft. 
a. m ueviw composed of la, 

, 5 drug-storing middle layer* h mo|ecu | ar 

* citric acid conta,n.ng WJ *J-* re , ease - 

£So-400.000 ^^PaKjaSL the 
25 10. A ^SSpEg • 'composed of (a) 
drug-storing middle layer is k , 

=0 " lnS raJi St iula'r 
35 r^A^iSSTtor producing thraeJayerad 

' onir solvent and optionally adding a 

^TproS^'for producing 

^7? ,co 000— 400,000 in hot water, and 
„ - a V having ft. uniform 
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thickness, and then lowering its temperature 
betow 45-C to obtain a homogeneous solution 
faWand thereafter drying it with heating, and 
one sheet of a film of a drug-storing layer 
obtained by dissolving one or more polyvinyl- 
SSta hydroxypropy. fM™*™* 
plasticizers in an organic solvent, and adding a 
prostaglandin solution containing an .organ » end 
d ssolved in an organic solvent, and deaeratmg , ,t, 
and further drying by a conventional method. 

Patentanspruche fur die Veitragsstaaten: BE, CH, 
DE, FR. GB, IT, U. LU, NL, SE 

1 Pharmazeutisches Dreilagen-Filmpraparat 
mit" einer heilmittelspeichernden mittlerer. Lage 
bestehend aus einem oder mehreren a) Poly- 
vinylpyrrolidonen, (b) Hydroxypropylzellulosen 
(c) Plastifizierungsmitteln und (dj organ.schen 
Sauren. enthaltend ein Prostaglandinanalog, und 
mit einer freisetzungssteuernden Lage ^auf jeder 
Seite der genannten mittleren Lage bestehend 
aS einem 9 oder mehreren (a) Hydroxyp.opyl- 
zellulosen und (b) Plastifizierungsmitteln, em 
Prostaglandinanalog enthaltend oder nicht. 

2 Pharmazeutisches Dreilagen-Filmpraparat 
nach Anspruch 1, dadurch g^nnzeichnet daB 
die freisetzungssteuernde Lage Kerne 
Prostaglandinanaloge enthalt. 

3 Pharmazeutisches Dreilagen-Filmpraparat 
nach Anspruch 1, dadurch gekennzeichnet, daB 
die freisetzungssteuernde Lage Prostaglandin- 

analoge enthilt , 

4 Pharmazeutisches Dreilagen-Filmpraparat 
nadi Anspruch 2 oder 3, dadurch gekennzeichnet, 
2aB das Polyvinylpyrrolidon ein Molekular- 
gewicht zwischen 300 000 und 400 000 hat 

5 Pharmazeutisches Dreilagen-Filmpraparat 
nach Anspruch 2 oder 3, dadurch gekennzeichnet, 
daB die Hydroxypropylzellulose ein i Molekular- 
gewicht zwischen 250 000 und 400 000 hat. 

6 Pharmazeutisches Dreiligen-Filmpraparat 
nach Anspruch 2 oder 3, dadurch gekennzeichnet, 
daB das Plastifizierungsmittel Propylenglykol 
Glycerin, Polyethylenglykol oder Laurylalkohol 
ist. 

7 Pharmazeutisches Dreilagen-Filmpraparat 
nach Anspruch 2 oder 3, dadurch gekennzeichnet, 
daB die organische Saure Zitronensaure oder 

Weinsaure ist. 

8 Pharmazeutisches Dreilagen-Filmpraparat 
nach Anspruch 2 oder 3, dadurch gekennzeichnet, 
daB das Prostaglandinanalog eine Prostaglandin 
F-Verbindung oder eine Prostaglandin E-Ver- 

bindung ist. _., . 

9 Pharmazeutisches Dreilagen-Filmpraparat 
nach Anspruch 2, dadurch gekennzeichnet, daB 
die heilmittelspeichernde mittlere Lage aus (a) 
Polyvinylpyrrolidon mit einem Molekulargewicht 
von 300 000-400 000. (b) Hydroxypropyl- 
zellulose mit einem Molekulargewicht von 
250000-400 000. (c) Polyethylenglykol und (d) 
Zitronensaure besteht, enthaltend 16,16- 
Dimethyl - trans - A 2 - PGE 1 - methylester, und 
die freisetzungssteuernde Lage aus (a) Hydroxy; 



propylzellulose mit einem Molekulargewicht von 
250 000-400 000 und (b) Propylenglykol besteht. 

10 Pharmazeutisches Dreilagen-Filmpraparat 
nach Anspruch 2, dadurch gekennzeichnet, daB 
5 die heilmittelspeichernde mittlere Lage aus (a) 
Polvvinvlpvrrolidon mit einem Molekulargewicht 
von 300 000-400 000, (b) Hydroxypropyl- 
zellulose mit einem Molekulargewicht von 
250 000-400 000, (c) Laurylalkohol und (d) Wein- 
w saure besteht, enthaltend 16,16 - Dimethyl - 
trans • A 2 - PGE, - methylester, und die 
freisetzungssteuernde Lage aus (a) Hydroxy- 
propylzellulose mit einem Molekulargewicht von 
250 000-400 000 und (b) Glycerin besteht. 
, 5 11. Verfahren zur Herstellung eines 
Dharmazeutischen Dreilagen-Filmpraparates, da- 
durch gekennzeichnet, daB mit Hilfe eines 
Schichtstoff-Herstellungsverfahrens zusammen- 
gebaut werden: zwei filmartige Blatter einer 
20 freisetzungssteuernden Lage, die man erhalt. 
indem eine oder mehrere Hydroxypropyl- 
zellulosen mit einem Molekulargewicht von 
30 000—150 000 und ein oder mehrere 
Plastifizierungsmittel in einem organischen 
25 Losungsmittel gelfist werden, gewunschtenfalls 
eine Prostaglandinlosung, die eine in einem 
organischen Losungsmittel gelSste organische 
Saure enthalt, beigemischt wird, und diese ent- 
luftet und weiters mit Hilfe eines herkommlicnen 
so Verfahrens getrocknet wird, und ein Blatt eines 
Rims einer heilmittelspeichernden Lage, die man 
erhalt, indem ein oder mehrere Polyvinyl- 
pyrrolidone, Hydroxypropylzellulosen und Plasti- 
fizierungsmittel in einem organischen Losungs- 
35 mittel gelost werden, eine Prostaglandinlosung, 
die eine in einem organischen Losungsmittel 
geloste organische Saure enthalt, beigemischt 
wird, diese entluftet und weiters mit Hilfe eines 
herkommlicnen Verfahrens getrocknet wird. 
40 12 Verfahren zur Herstellung eines phar- 
mazeutischen Dreilagen-Filmpraparates, dadurch 

gekennzeichnet, daB mit Hilfe eines Schicht- 
stoff-Herstellungsverfahrens zusammengebaut 
werden: zwei filmartige Blatter einer freisetzungs- 
45 steuernden Lage, die man erhalt, indem ein oder 
mehrere Plastifizierungsmittel und Hydroxy- 
zellulosen mit einem Molekulargewicht von 
250 000-400 000 in heiBem Wasser beigemischt 
und homogen, suspendiert und dispergiert - 
so werden, gewunschtenfalls eine Prostaglandm- 
Idsung, die eine in einem organischen Losungs- 
mittel geloste organische Saure enthalt, zujesetzt 
wird, die erhaltene Suspension als eine Schicht 
mit einheitlicher Dicke ungebreitet und dann ihre 
55 Temperatut auf unter 45°C gesenkt wird, urn eine 
homogene Losungsschicht zu erhalten, und diese 
dann durch Erwarmen getrocknet wird, und ein 
filmartiges Blatt einer heilmittelspeichernden 
Lage, die man erhalt. indem ein oder mehrere 
so polyvinylpyrrolidone, Hydroxypropylzellulosen 
und Plastifizierungsmittel in einem organischen 
Losungsmittel gelost werden, eine Prostaglandin- 
losung, die eine .in einem organischen Losungs- 
mittel geloste organische Saure enthalt, beig- 
55 meischt wird, und diese entlOftet und weiters mit 
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. Hilfe eines herkommiichen Verfahrens getrocknet 
wird. 

patantansprOch. B- *» VamagaMaat: AT 



(c) P lastlt,z ' e a 7 t ^ d ein prostaglandinanalog, und 
c> X aenannten mittleren Lage bestehend 

2 . VorfchtuWI nach ftj-^,^, 

tf'BSSS^M 260000 und 

400 000 hat. nfiDrU ch 2 oder 3, dadurch 

t V ° rri >h tU net 9n da5 das "SSstiSzierungsmitte. 

Laurylalkohol ist. . 2 d r 3 da durch 

iSonansaure oder ^ der 3 , da durch 

8. Vorrichtung nach Anspr ^^^ lmna[og 

iTSSS** ^ rbindun * oder eine 

Prostaglandin E-Verbindung | .st 

gekennze chnet, dais a.e n mft 

mittlere Lage aus j'^ gOO 000-400 000. 
einem Molekulargew.^ on 300 ou 

( ^ H S°v X on Pr °25 ' oKooS!o, e (c) Po.yethylen- 

16 ' 16 ' SdSs^UeuemdeLageaus ta) 
ester, und d.ef re seuungs^ Mo | ek ular- 

glykol besteht A n c;nruch 2, daduruch 

gekennze chnet dais o.e jdon ^ 

mittlere Lage aus (a) K oiyv '"V ^ ^ 000 
einem Mo.ekular^ 

(b) ^£^2^^^ (O Laurylalkohol 



vprfahren zur Herstellung eines 
pergiert warden, 

Saure enthalt ^ugesem wn . nheitiich er 

50 die eine in e.nem ojamtotan^ beigmeischt 
geloste ^^JS^^rsl* Hilfe 
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i Une preparation sous forme d'un film 
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chaque cote de ladite couche centrale, composee 
d'un ou plusieurs de (a) des hydroxypropyl- 
celluloses et (b) des plastifiants, contenant oune 
contenant pas un analogue des prostaglandmes. 

2 Une preparation sous forme dun film 
pharmaceutique a trois couches selon la 
Syndication 1, dans laquelle la couche de 
regulation de la liberation ne contient pas 
d'analogue des prostaglandines. 

3 Une preparation sous forme dun film 
oharmaceutique a trois couches selon la reven- 
dicaSnTdans laquelle la couche de regulation 
de la liberation contient des analogues des, 
prostaglandines. 

4 Une preparation sous forme d un film 
pharmaceutique a trois couches selon la reyen- 
dication 2 ou 3, dans laquelle le poids ™leculaue 
de la polyvinylpyrrolidone est de 300 000— 

400 000. • „. m 

5 Une preparation sous forme dun turn 
pharmaceutique a trois couches selon la reven- 
dication 2 ou 3, dans laquelle le poids moleculaire 
de I'hydroxypropylcellulose est de 250 000— 

400 000. _ if j.| m 

6 Une preparation sous forme dun film 
pharmaceutique a trois couches selon la reven- 
dication 2 ou 3, dans laquelle le plastifiant est le 
propyleneglycol, le glycerol, fe polyethylene- 
glycol ou I'alcool laurylique. 

7 Une preparation sous forme dun film 
Dharmaceutique a trois couches selon la reyen- 
dication 2 ou 3, dans laquelle I'acide organ.que 
est I'acide citrique ou I'acide tartrique. 

8 Une preparation sous forme d'un film 
pharmaceutique a trois couches selon la revin- 
dication 2 ou 3, dans laquelle ('analogue des 
prostaglandines est un compose de type prosta- 
glandine F ou un compose de type prostaglandine 

9 Une preparation sous forme d'un film 
pharmaceutique a trois couches selon la reven- 
dication 2, dans laquelle la couche centrale de 
stockage du medicament est composee de (a) une 
polyvinylpyrrolidone ayant un poids moleculaire 
de 300 000-400 000. (b) une hydroxypropyl- 
cellulose ayant un poids moleculaire de 250 000— 
400 000, (c) du polyethyleneglycol et (d) de I acide 
citrique. contenant I'ester methylique de la 
16,16 - dimethyl -trans - A* - PGE 1f et la couche 
de regulation de la liberation est composee de (a) 
une hydroxypropylcellulose ayant un poids 
moleculaire de 250 000-400 000 et (b) du 
propyleneglycol. 

10 Une preparation sous forme d'un film 
pharmaceutique a trois couches selon la reven- 
dication 2, dans laquelle la couche centrale de 
stockage du medicament est compose de (a) une 
polyvinylpyrrolidone ayant un poids moleculaire 
de 300 000— 400 000, (b) une hydroxypropyl- 
cellulose ayant un poids moleculaire de 250 000- 
400 000, (c) de I'alcool laurylique et (d) de I acide 
tartrique contenant de I'ester methylique de la 
16,16 - dimethyl - trans -A 2 - PGE, et la couche 
de regulation de la liberation est composee de (a) 



une hydroxypropylcellulose ayant un poids 
moleculaire de 250 000-400 000 et (b) du 

glycerol. . ' 

11 Un procede pour la production dune 
5 preparation sous forme d'un film pharmaceutique 
a trois couches, caracterise par I'union, seionun 
procede de stratification, de deux feuilles d un 
film d'une couche de regulation de la liberation 
obtenue par dissolution d'une ou plusieurs 
to hydroxypropylcelluloses ayant un poids 
moleculaire de 30 000-150 000 et d'un ou 
plusieurs plastifiants dans un solvant organique 
et eventuellement, I'addition d'une solution de 
prostaglandine contenant un acide organique 
is dissous dans un solvant organique et de desaera- 
tion, puis un sechage selon un procede classique, 
et une feuille d'un film d'une couche de stockage 
de medicament obtenue par dissolution d'un ou 
plusieurs de la polyvinylpyrrolidone, de 
20 I'hydroxypropylcellulose et des plastifiants dans 
un solvant organique et addition d'une solution 
de prostaglandine contenant un acide organique 
dissous dans un solvant organique et sa desaera- 
tion puis le sechage selon un procede classique. 
25 12 Un procede pour la production de prepara- 
tions sous forme d'un film pharmaceutique a trois 
couches qui est caracterise par I'union, selon un 
procede de stratification, de deux feuilles d un 
film d'une couche de regulation de la liberation 
30 obtenue par addition d'un ou plusieurs des plasti- 
fiants et des hydroxypropylcelluloses ayant un 
poids moleculaire de 250 000-400 000 dans de 
I'eau chaude et mise en suspension et dispersion 
homogene et, eventuellement, addition d'une 
3S solution de. prostaglandine contenant un acide 
organique dissous dans un solvant organique, et 
etalement de la suspension obtenue sous forme 
d'une couche d'epaisseur uniforme puis abaisse- . 
ment de sa temperature en dessous de 45°C pour 
40 obtenir une couche de solution homogene puis 
sechage avec chauffage, et d'une feuille d un film 
d'une couche de stockage de medicament 
obtenue par dissolution d'une ou plusieurs des 
polyvinylpyrrolidones, des hydroxypropyl- 
45 celluloses et des plastifiants dans un solvant 
organique et addition d'une solution de prosta- 
glandine contenant un acide organique dissous 
dans un solvant organique et desaeration puis 
sechage selon une procede classique. 

so 

Revendications pour I'Etat Contractant: AT 

1. Un dispositif pour administrer un analogue 
de prostaglandine qui est une structure en trois 

55 couches comprenant une couche centrale de 
stockage de medicament compose* d'un ou 
plusieurs de (a) des polyvinylpyrrolidones, (b) des 
hydroxypropylcelluloses, (c) des plastifiants et (d) 
des acides organiques, contenant un analogue 

60 des prostaglandines, et une couche de regulation 
de la liberation de chaque cdfi de ladite couche 
centrale, compos6e d'un ou plusieurs de (a) des 
hydroxypropylcelluloses et (b) des plastifiants, 
contenant pu ne contenant pas un analogue des 

65 prostaglandines. 
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13 ^IKsoositif selon la revendication 2 ou 3. 
JnstqueTSSSe organique est .'acide citrique 

comoose de type prostaglandin* E. 

diethyl - W« ,: be A rat : o P n G e E s \' c Cosee de (a) 
u^ t^o^P^se ayant un polds - 3S 
U m n olecula™e dS 000-400 000 et (b) propylene- 
glycol. 

10 Un dispositif selon la revendication 2. , dans 
le Sena couche centra.e £ stockage du med,ca- ^ 

men \idteTa P nt un poids mo.ecSlaS de 
COt *?T? Ln\ ?- PGE? et la couche de 



molecuiaire de 250 000-400 000 et (b) du 

9lY lf°Un procede pour la production d'une 
D rrDarationsousforrned'unfilmpharrnaceut.que 

!mE touches caracterise par I'union. sel on un 
precede de stratification, de . deux fcujto. d I un 

PlastSlants dans un solvent organjque 
S 6ventuellement, I'addition d'une solution de 
prostaglandine contenant un ac.de o^que 
Hi«ous dans un solvant organique et sa desaera 
f on puis un s^chage selon un procede classique 
2 une feuiile d'un film d'une couche de stockage 
de meSment obtenue par dissolution d'un ou 
nfu^eura de la polyvinylpyrrol.done. de 
Kro Jpropylcellulose et des plastifiants dans 
m soS organique et addition d'une solution 
de ^aglandine^ontenant un acide organique 
afssoS dans un solvant organique MM 
Son puis la sechage selon un 

-2 Un orocede pour la production de prepara- 
tions sous forme d'un film pharmaceutique a tro,s 
Shes qui e^t caracterise par i'union. selor , un 
Sde de stratification, de deux feu le* 6 up 
fi m d'une couche de regulation de la I'bWjJ. 
obTenue par addition d'un ou plusieurs des plas .- 
tonts et des hydroxypropylcelluloses ayant un 
poK molecuiaire de 250 000-400 000 dans de 
l4u chaude et mise en suspens,on et dispersion 
hnmooene et, eventuellement, addition dune 
SoTde Prostaglandine contenant un ac.de 
organique dissous dans un solvant organique et 
Sment de la suspension obtenue sous forme 
d'une couche d'epaisseur uniforme puis i abate- 
ment desa temperature en dessous de 45°C-pour 
owfnir une couche de solution homogene puis 
Sa e U av e e C c°chauffage d'une 
d'une couche de stockage de medicamem 
obtenue oar dissolution d'une ou plusieurs des 
no y^inylPY rolidones, des hydroxypropyl- 
Slses et des plastifiants dans un solvant 
omanTue e addition d'une solution de prosta- 
g aSe contenant una acide organique dissous 
dans un solvant organique et desaeration puis 
sechage selon un procede classique. 
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Percent Dissolution (%) 
in Various Preparations 
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• 9 : HPC film (Comparison) 

p, o • N-HP film (Comparison) 

■ a .: L-HP film-(l) (Invention) 

a a : L-HP film- (3) (Invention) 
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